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L110 ANSWER 1 OF 6 HCA COPYRIGHT 1998 ACS 
AN 126:194080 HCA 

TI Fabrication of electrically insulating film by CTO with 

high gap-filling ability 
IN Hasegawa, Toshiaki 
PA Sony Corp, Japan 
SO Jpn. Kokai Tokkyo Koho, 7 pp. 

CODEN: JKXXAF 
pi JP 09008031 A2 970110 Heisei 
AI JP 95-157587 950623 
DT Patent 
LA Japanese 
IC ICM H01L021-316 

ICS H01L021-768 
rr iz-'x ("lectric Phenomena) 

S Th- fit is fabricated or. a substrate by CVD using sources 0 (1) 

nethyJ-uorosilane a,d H20 or H202, (ii) -thylcnloros: lane and HO 

SL^W^S*-^ the f.p. of 1 of the -roes and lower than 
50 degree.. The fabrication is esp. useful for global 
penalization of semiconductor devices with submicron-order 

gaps . . - , . 

ST insulating film manuf semiconductor gap filling; 
planarization global CVD semiconductor manuf; 

alkylhalosilane CVD source insulating rilmmanur; alkv.sila..e c<ra 
source insulating film manuf 
IT Chemical vapor deposition 

Semiconductor devices u,nm a irh exceHen: 

(fabrication of elec. insulating film by CVD with exce.lent 

gap-filling ability) 

t U» W cv -1th .«.1U-C 

RL- PEP (Physical, engineering or chemical process), 

PR "r,:L of i-ulatl ng .11. by CV» „l«h 

gap-filling ability) 
IT 7732-18-5, Water, uses 

RL- CAT (Catalyst use); USES (Uses) . rvn 

ru. iv,«u 7 faK rir a rion of e^c insulating film by CVD 

(halogen decomposer; fabrication oi e-cu 

with excellent gap-filling ability) 
IT 7722-84-1, Hydrogen peroxide, uses 

RL: NUU (Nonbiological use, unclassified); U.ES (Uses) 
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[0004] 7 ^SUK^tatrSWCStmUK? 
5/y ay ( S I OF ) #«<>*.TV»*. wO$W«i'y 
3 y_^-^yay (Si -O-S i ) tt«7-r* 
(P) WKZniBXtlZtT. &&TffZ>Zt. 

y t*Q*<r>*W®-^ k$ri»*BC«S»T 

%..«^.— 

fcAPL (Mvanced Plaoarizatioo UyerOwO 
-Chi. l»APL8EWi. WKWOHV***** 

[00061 ««*^ 

iH, ) kiHJHfc** <Hi Ot ) fc**>- **** 
1 0OittC«*t-C<t?««M8«**ff ^ 

Bat****. w>APL*arc^ 

1 0Mn¥^BB¥fflW»biitt^D-/WFi6aJ6 

*LT«aa»i oxazutciiHFik. s 

5*4-5 WR****. HRCfll^V^SOG 

Vy'jV (TEOS) feSv^s(»aW«fi* <HTC 
VDkV^- CVDliChaical Vwoor DqwdUoo^* 
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(F) e«Vv^V»TLx>t»*«Z*«t^W^e8il^ 

t o o o 9 1 *jwr±- w>zamf}*K<*oitsz 

[00 10] 


[001 1] 


[0013] ±2cv dSC^J:$**S0GI*?>*«j§ 
SO-W£. ^f/k7DO^V CSi (CH^h F 
i ) k* (Hi 0) t JrfflVAfc*&TfilT^3ffl i * * 

[0014] 
[fill] 
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(1) 


[00151 


S i (CHs )x Fi +2Hi 0 

-Si (CHi ) 2 (OH> x + 2HFT 

* * [ft 2] 

2Si (CHs ) t (QH)x 

-HOSi (CHa ):OSi (CHa )t OH+H* O 

- . - (2> 

[00 161 l^^^Vk»»fc*»t^«^ * [0 017] 

**fcl±HT*)J; o * lfl:3 1 

SI (CHt ) t H* +2Ha Ox 

-Si (CHi > t (OH) z +2H* O - • - (3) 

[00181 * * tfl:41 

2Si (CHs ) t (OH)t 

— HOSi (CHs )t OSi (CHs )i OH+Hi O 

... (4) 

[00191 *fc***?nn3/9*fc*fcttftvMi ♦ [00201 
^WiOTtf)* ♦ 111:5 1 

Si (CHi )»C1» +2H* O 

-Si (CHj )x (OH)i;+2HCl t - - - (5) 

[00211 * * lfc61 

2S i (CHs ) z (OH) : 
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[00221 ~<T)l : }%*£iB[}6Za r )XtZt£J.'> 

ay (SiO» ) BlOfc 



*. t-ggw rca. s i (CHt )t Fi . si (ch 

s ) t Ht . S i (CHt) t C 1 1 CWLTiWLfc 
ftCSi (CHa ) CI» . Si (CHs ) F» . 
Si (CHa ) Hi »C*-»rtP»«JB5fc%*. 
[0023] *<H» O)<0ftfe9Wfi»fc*# 
(Ha Ot ) *-fflvvy*£Ctt. (1)*«JV^«7 
(HF) fcfcfcfc** (0 2 ) #3fcfcf&. ± 
fc.(5)rftiSV»-Cl±at** (HC1 ) fcfcW** 

[0024) 

t Eg i gr ff^TCtH E; J: -> TaWf 6 . w<0Hltt. 

[00251 H1<0 (1) t^tloC J&Sffl 0 **- 

&KJSlrtfiaBB*lSefcJ:->"C. SSI l-ht^*?* 
SI 2»»U. ±13881 1^ ****** 

«Lfcerf (8*«> 

r«»12fc«3«SWBBIl3t»«tfc. 


Si (CHa )i OH + Hj O 

... (6) 

[00271 ac. lessti 

[ o 0 2 8 1 JJaCK* 1 4*3«fcfrS">-fra:3W*' 
^f*70Dy5y C S i (CH» )t Ft . Si (C 

tfXS-ftofESCVDfflE (BH««> Ci^lA. 
_fc£lC8#>w«»±. sfctfrt^onj^y CS i 
(CHj ) » P* 3 : 25sccb, ^f-A'hUyaa 
i^^CSi (CH* ) F» 3 : 2Ssccm.*(H 
, o> : 200sccmfcL*:. ETF. secnlH* 


[ 0 0 2 6 1 *E±E*» 1 3*«i*tt*>-*l*S 
^-2, ^#*c^y3y>Ff**t***fcl-"CH*- 
tffc/y^V (S i H« ) fcWSFf (O) 
fcLT9U«fl«tZ» (N» O) fcfcffiW «lC* 
K («£) jffXfcU-CWitf^U^A (He) *»*L 
X, ytf»Ag<or 5X7C v Pitt ( B*** ) 

xuz. -euTr9XvcvDiaw«HBcww« 

QBCl l±fclSB13*«UJf5On»0>**C» 

irtoxasstfutnoopafcu rauiitfc 

|£350XX»t- 13. SeMHzOSWrt^Jtr 


#8fcUtt*#8BBi (cm* /#) HH". 
[00291 Zm&K. C VD5S£rtCU»AXrxS:lttt 

2) tfditf 8 0 0 nmO*SK3B£Ufc. **R1 4<^ 
&mt. ftECVDjaB*i<0RS8Efc«iK200P 

[00 3 01 roi3c:l/ti£RUaaiRi4C£^ 

*<W>. iettfil 4tC«v^ll. Jt»»{i2. 5~ 
3. Sfc»«5. *+»r7^Mt»iT*1^Wk-4 

(00311 ^•'"Ciziio (2) c?rfi5cu ±ae 

« [oo32r<^c^i«e8« 14 ' , * rt * l^ ** , ^■* 

^at««a»i: t-C«itT4 0 0t*>R 
(N* ) 5K&>T--V vrt^tL- 

[00331 i^c*«ei*«<wt«6a^ w* 

««1 3 . OKI 445J:t«i|0«Wl 5C 

» h arv>rJjav)waBi5±fcfi382i. 
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[ 0 0 3 5 ] $ <>£±Z£«a££: OXICftfc Wrtf. 
*'^««fl^-&a9EtS«*ii.Tv>*ufJ:u. Ltd? 
<o#xo*H*J: 9£<££3fu iJRU50"C(C»2 
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20 


[00361 &CS2 JH&7>36ftfl*3WtS. 

nwi, ±£Hicj:ora*uaeiUBi4<o«8Jr 30 


[00 37] ETF. KHil 
>-f-^5^CSi (CH»>i Hi . Si (CH» ) 

(Hi Oi ) fctttfrLfcfcofcJBvv. *o«s 

Jt£W»#x«JS«l±. X-frt^/»>CSi (CH» > 
:Ht ): 25sccm. jtM&5> CS i (C 
Hi ) Ha 1 : 2 5 s c em. *BHfc** (H 
i Oi ) : 200sccm2:l6. 
[0038] £<0££C V DSaW^iWAjy^irBa 

TJJElflBdKfcflUtfl 0 OrCfcflLT. fcttSl 4 
fc«£tf80 0nm*>*$WftfiLfc. «HH4(^ 
£&CVD£Krt<oX2&£0U.(f2OOP 
afcU SCI lU0rW*2JL^. 
[00 39] £a£?(cL?£ffL£ieS8l4eSlt 


*4>£tf>. WMU 4fciSUTfci. Jfc8«¥tt2. 5~ 
3. 5£=Cr9. ^•y77<MEWiTX^hJt-4 
*"Cfc9. /n-yypfffiPirifBIHItf 1 0 urn * 

[ o o 4 o ] «r. JbEHi tcjt ^rawLfcokHa 

CLT» «itfCVDJtCJ:->-C» Mill 4*>±BR: 

( s i o» ) mzm.it:. coitst^at t-ca. c 

[0 04 1 ] <JC(C. JbSfiKRl 4*<fc*#Hfe*?-6 

V\ ^Sfi^SJBSt LTHitf 4 0 0-CO5£55 
(Ni ) ?TH&"C 1 5 #0^>7- - U y ^Erfrofc. 
[0042] -5-LT£ JWE**B)£f*»*fcUL ±£ 

[0 04 3]±H»2«Jfc>3QtWCti. 2«^)>f 
aWf*JtftTf>i. Si (CHs ) t Hi fcVWtf 
W««?(tr*. -^T- Si (CHs ) Hs fc«K>«f 

[0044] s^tLhsaaMEto-aca^ t/s#. 
■ox. skssbju jw^<o3 v^&< 1 1. i 


[0046] ETF. KIWI 40»£i>atf>-ei*a«fl 
>f-rt<7nn^7V C S i (CH» )i Cli ) fc^ 
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VD3» (B*W> CiAU:. ±£3Etx<r&& 

tt, >WOOj/7> CS i (CHa )i Cli ) : 
50s c cm, jHMt*S (Ht Oi ) :200scc 

[004 7] £<0^CVD3B«rtCl»^Xi:l« 

fiECVDSart<?WSK?:«itf20 0P 

(00481 CIO* 5*cLT«KLfett«Rl 4fc*u 
X(i. irVa>£.Tfi*M& (£C?UL*f-*» 

«£R1 4fciivvtl±, itSSWi2. 5- 
3. 5tft9. ^^T7</M«I«rx^fJt«4 

[0 0491 BIT. IffilKJ^WSLfcOfcH* 
KLT* HittCVDttfcfcoT, «M14*)±«I£ 

(S iOi ) M&imLfc. Zrt&fJj&tlXH. C 
[00 501<»C. JJBIMW 1 4 

(Ni ) WBSriS^WJT^-UV^Wr^ft- 
[00 513 *LXZBg*iB*th*&^ ±E 

[0 0 5 21 ^<0»3ft»0SaiWCt4, llW^t 
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